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INTRODUCTION:  Papillary  thyroid  cancer  (PTC)  is the  most  common  thyroid  malignancy  and  usually
spreads  via  lymphatic  system.  PTC  can  sometimes  show  microscopic  vascular  invasion,  but rarely  causes
tumour  thrombus  in  the  internal  jugular  vein (IJV)  or other  great  veins  of  the  neck.
PRESENTATION  OF  CASE:  We  report a case  of  a  62-year-old  female  presented  with  symptomatic  central
neck  mass.  Clinical  examination  revealed  a hard  solitary  right-sided  thyroid  nodule  with  ipsilateral  cer-
vical lymphadenopathy.  Ultrasonography  (US)  conﬁrmed  the  clinical  diagnosis  and  visualised  a  dilated
ipsilateral  IJV. Fine-needle  aspiration  cytology  revealed  PTC  cells so  total  thyroidectomy  with  right  neck
dissection  was done.  A  tumour  thrombus  was  discovered  in the  distended  right  IJV  and  was  cleared
successfully.  The  patient  recovered  well  after the  operation  with  no local  or distant  metastasis  detected.
DISCUSSION:  Tumour  vascular  spread  is observed  in tumours  with  angio-invasive  features  including  fol-
licular carcinoma  of  the thyroid  gland  where  great  cervical  veins  can  be  affected.  PTC  commonly  spreads
to  the  lymph  nodes  and  vascular  spread  via  direct  intravascular  extension  is extremely  rare.  Neck  US
has  an  important  role  in  the  diagnosis,  and  operators  should  attempt  to detect  signs  of tumour  thrombi
in  all  patients  with  thyroid  masses.  Aggressive  surgical  treatment  with  vascular  repair  is recommended
whenever  possible  to minimise  the  risk  of potentially  fatal  complications  of the  intraluminal  masses.
CONCLUSION:  Intravascular  tumour  extension  of  PTC  is rare  but  with serious  consequences.  Diagno-
sis  with  neck  US  is  possible  but  some  cases  are  only  discovered  intraoperatively.  Thrombectomy  with
vascular  repair  or reconstruction  is usually  possible.
©  2014  The  Authors.  Published  by Elsevier  Ltd.  on behalf  of  Surgical  Associates  Ltd.  This  is  an  open
access  article  under  the CC  BY-NC-SA  license  (http://creativecommons.org/licenses/by-nc-sa/3.0/).. Introduction
Papillary carcinoma of the thyroid (PTC) is common and
ccounts for approximately 80% of all thyroid malignancies.1
ocally advanced disease is usually associated with dysphagia, dys-
noea, and dysphonia, but lymph node metastasis as the presenting
omplaint is also common. Direct spread to the regional great veins
n PTC and other differentiated thyroid cancers is rare but has a
igh mortality rate.2 PTC can sometimes show microscopic vascular
nvasion, and rarely cause tumour thrombus in the IJV or other great
eins of the neck.2,3 We  present a case of a 62-year-old woman  with
JV spread of PTC that subsequently developed into an anaplastic
hyroid cancer.∗ Corresponding author. Tel.: +44 7511027553.
E-mail address: q jarrah@yahoo.com (Q. Al-Jarrah).
ttp://dx.doi.org/10.1016/j.ijscr.2014.06.005
210-2612/© 2014 The Authors. Published by Elsevier Ltd. on behalf of Surgical A
http://creativecommons.org/licenses/by-nc-sa/3.0/).2. Case presentation
A 62-year-old female patient was  recently referred to our
hospital with a 3-months history of an episodic, but progres-
sively worsening stridor, exertional dyspnoea and dry cough.
Clinical examination of the right side of the neck revealed a
hard 3 cm × 5 cm solitary thyroid nodule with ipsilateral level III
and IV cervical lymphadenopathy. No neck tenderness or dilated
veins could be identiﬁed. Serum thyroid function tests were
within normal limits (TSH 1.8 Miu/L, Free T3 4 pmol/L, Free T4
16.3 pmol/L), but thyroglobulin level was >115 IU/ml. Subsequent
neck ultrasonography (US) conﬁrmed a solitary thyroid nodule
showing cystic changes and calciﬁcation with cervical lympha-
denopathy. The ipsilateral IJV was  also noted to be distended but
the ultrasonographer was not able to comment on any intravascu-
lar masses. Fine-needle aspiration cytology of the thyroid nodule
revealed a papillary thyroid carcinoma, and papillary thyroid cells
in the enlarged lymph nodes. A ﬁbre-optic laryngeal examination
revealed a narrow glottis area with a postnasal drip, the vocal
cords appeared normal, but with diminished mobility. Computed
ssociates Ltd. This is an open access article under the CC BY-NC-SA license
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Fig. 1. (a and b) Computed tomography (CT) images of the neck. The yellow arrow in the
calciﬁcation occupying the right lobe of the thyroid gland. The yellow arrow in the right i
with  multiple areas of necrosis. (For interpretation of the references to color in ﬁgure leg
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tig. 2. Intra operative photograph showing a tumour thrombus easily removed from
he right IJV (arrow) via a longitudinal venetomy incision.
omography (CT) imaging showed a large hypo dense nodule with
reas of cystic degeneration and calciﬁcation occupying the right
obe of the thyroid gland and invading the left lobe (Fig. 1a) and a
arge, well deﬁned, heterogeneously enhancing mass in the right
nterior jugulo-digastric region representing a pathological lymph
ode partially compressing the right IJV (Fig. 1b). Surgery was
onsidered for treatment and a total thyroidectomy with right
eck dissection revealed a locally advanced thyroid neoplasm with
uperﬁcial invasion of the trachea. Intraoperative palpation of
ig. 3. (a–c) Photomicrographs of the histological analysis of surgical resections. (a (left)
nalysis expressed positive cytokeratin 7, positive thyroid transcription factor-1, positi
naplastic carcinoma pattern taken from shaved surface of the trachea. (c (right)) shows d
umour thrombus. left image (a) points towards a large nodule with areas of cystic degeneration and
mage (b) denotes a well-deﬁned mass at the right anterior jugular digastric region
end, the reader is referred to the web version of the article.)
the distended right IJV showed a 2 cm × 3 cm hard intraluminal
mass. Longitudinal venotomy revealed a tumour thrombus with no
endothelial adhesion and was easily removed (Fig. 2). The vein was
repaired using 6-0 prolene and the tracheal invasion was  shaved
successfully.
Histopathology and immunohistochemistry analysis of the right
thyroid lobe mass and the tissue shavings of the trachea revealed
stage (PT4bN1Mx) undifferentiated anaplastic carcinoma (Fig. 3a
and b respectively). Histology of the right IJV intraluminal mass
revealed a papillary thyroid carcinoma (Fig. 3c).
The surgery was  followed by ablative radioiodine plus external
beam radiotherapy to the neck. The patient is alive and func-
tional 16 months later with no signs of local recurrence or distant
metastasis.
3. Discussion
In 1879, Kaufmann and graham reported the ﬁrst two cases of
vascular tumour thrombosis associated with thyroid cancer.2 Since
then, only a few cases of thyroid carcinoma with a tumour throm-
bus in the jugular vein have been reported.2,4 Tumour thrombosis
of large vessels is frequently observed in tumours with angio-
invasive features such as hepatocellular carcinoma involving the
portal vein or hepatic vein and renal cell carcinoma involving renal
vein or inferior vena cava.5 Follicular and hurthle cell carcino-
mas of the thyroid gland also have well documented microscopic
) shows the right thyroid lobe with anaplastic carcinoma. Immunohistochemistry
ve vimentin, negative thyroglobulin and cytokeratin 20. (b (middle)) also shows
ifferentiated thyroid cancer of papillary type in the sample taken from the right IJV
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haracteristics of microinvasion affecting the great cervical veins.3,6
n the other hand, PTC commonly spreads through lymphatics and
aematogenous spread leading to distant organs metastasis is rare.
ccurrence of intravascular extension with papillary thyroid can-
ers is even rarer and can vary in extent from the thyroid vessels
p to the right atrium.6 Intravascular tumour extension usually
tarts at the thyroid veins with intraluminal invasion by malignant
ells and deposition of ﬁbrin, leading to continued growth.9 The
umour mass is usually surrounded by a ﬁbrous capsule preventing
he tumour cells from invading the endothelium and making
esection more easy.6 This mechanism for intravascular extension
f tumour cells by direct intraluminal spread should be differen-
iated than extra luminal vascular invasion by a locally spreading
umour, seen more often in anaplastic thyroid cancers, as manage-
ent may  differ in both cases.3 Nevertheless, any direct exposure
f malignant cells to the circulation is an indicator of poor outcome
ith high probability of pulmonary and distant metastasis.7
Diagnosis of vascular tumour thrombosis by clinical exami-
ation is usually difﬁcult as the presentation is dependent on
he site and extent of the thrombus. However, the presence of
ilated neck veins or unilateral upper limb swelling may  indicate a
ore extensive involvement of larger veins as the subclavian vein
r the superior vena cava (SVC). Preoperative US has an impor-
ant role in the diagnosis, and operators should attempt to detect
igns of tumour thrombi in all patients with thyroid masses.7
owever, US is usually operator dependant and tumour thrombi
an therefore be occasionally missed. Yoshimura et al.5 combined
oppler US with gallium-67 scintigraphy to identify the extent
nd features of the tumour thrombus of undifferentiated thyroid
ancer.
Due to the rarity of thyroid cancer vascular thrombi, no estab-
ished management guidelines exist. Intraluminal extension is not a
ontraindication for aggressive surgical treatment in differentiated
hyroid cancers due to the relatively good prognosis of PTC as well
s to decrease the risk of SVC obstruction, sudden death from air-
ay occlusion, tumour embolism or fatal right atrial obstruction.6
Surgical options are dependent on the nature and extent of vascu-
lar involvement. In our case the tumour was  not attached to the
vascular wall which made thrombus extraction and vascular repair
feasible. However, extensive vascular resection and reconstruction
might be recommended in other cases whenever the vascular struc-
tures are not salvageable.6,8
4. Conclusion
Intravascular tumour extension of PTC is rare with poten-
tial serious complications. Preoperative diagnosis using neck US
is possible but many cases are missed and diagnosis is made
intraoperatively.2,7 All surgeons are therefore advised to check for
signs of great veins involvement as thrombectomy with vascular
repair or reconstruction is usually possible.
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Key learning point
• Intravascular tumour extension of papillary thyroid cancer is rare with potential serious complications.
• Preoperative diagnosis using neck ultrasound scan is possible but many cases are missed.
• All papillary thyroid cancer surgeries should include checking the great veins of the neck for signs of tumour thrombosis.
• Thrombectomy with vascular repair or reconstruction is usually possible with positive impact on the overall outcome.
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